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THE GEOLOGY AND ECONOMIC RESOURCES OF THE ILLINOIS PORTION
OF THE VINCENNES QUADRANGLE.
I. INTRODUCTION
The Area Investigated
Location and extent; The Illinois portion of the Vincennes 
Quadrangle includes the southeastern one-third of Lawrence County, 
and a small area in the northeast portion of Wabash County. It is 
included between the parallels 38°30' and 38°45’, and the meridian 
87°30* on the west and the Wabash River on the east. The area in 
Lawrence Coxinty embraces about 125 square miles, while that in 
Wabash County includes about 25 square miles, making a total area 
of about 150 square miles.
Towns, oil fields, etc: The principal town in the area is 
Lawrenceville near the northwest corner. Other towns are St. 
Francisville, and Allendale located respectively in the eastern 
central and southern central portions. Vincennes, Indiana, is 
located just across the Wabash River about ten miles east of 
Lawrenceville.
The Big Four Railroad runs in a general north and south di­
rection throTj^h the three towns of the area. The B. & 0. Railroad 
also passes through Lawrenceville in an east-west direction.
This area includes the southern portion of the main Lawrence 
County oil field, and a small oil field farther south near Allen­
dale in Wabash County.
Purpose and scope of the work; The purpose of the work was 
the investigation of the topography, geology and economic re­
sources of the region. Brief attention was given to the topography.
The Pleistocene deposits received special attention in working out 
the geology of the region* The underground water conditions were 
also given considerable study. The oil and gas accumulations were 
the economic deposits studied.
The field work was carried on by making a house to house 
canvas in order to get all the information possible concerning 
the materials and geological formations underlying the surface, 
and with regard to the water conditions. The geology previous to 
the Pleistocene was studied, for the most part from the logs of 
deep wells put down in search of oil and gas.
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II. TOPOGRAPHY AND GEOLOGY OF THE AREA 
Physical Features.
Topography; The Vincennes Quadrangle is situated in what is 
known as the ”Prairie Plains" province, and accordingly is character 
ized by a fairly level surface except where it is broken by gently 
rolling slopes bordering the hills and valleys. The altitude ranges 
from about 550 feet above sea level in the west central region, to 
a little less than 400 feet where the Wabash River leaves the 
quadrangle.
The main features of the relief are due to glacial action, and 
to erosion and deposition by streams. The chief topographic forms 
represented are maturely dissected uplands, upland prairies, and 
flood plains.
The maturely dissected uplands are present in the central aud 
southern portions of the quadrangle. In these localities the slopes 
are relatively steep, having a five percent or even steeper grade. 
The hills rise from 80 to 120 feet above the general upland level 
with the irregular outline characteristic of maturely dissected 
land forme, except where the covering of glacial till somewhat con­
ceals the surface irregularities. The hard, resistant sandstone 
underlying the surficial material accounts for the survival of 
these hills.
The upland prairies are well represented in the northern, 
central and southern portions of the area. They rise from the flood 
plain level to the slopes of the more maturely dissected uplands.
The surface is gently rolling with a range of elevation of sixty 
to eighty feet. The generally gentle slopes are due to the deposi­
tion of glacial drift over the underlying rugged rock surface.
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The flood plains in this district make up a very considerable 
part of the area. The Wabash River has a river flat which varies 
from six to ten miles in width. Directly east from Lawrenceville, 
the river is flowing near the eastern border of its flood plain. 
Farther south it swings across to the western border near St. 
Francisville, and continues to flow near the west side of the 
valley to the south boundary of the quadrangle. The Embarrass 
River has a flood plain one to five miles wide, the surface of 
which is five to fifteen feet above the water level. The valley of 
this stream has many oxbows or cutoffs which represent portions of 
abandoned channels, some of which have been partially silted up, 
while others remain as open ponds. Indian Creek in the northwest 
part of the quadrangle and Raccoon Creek in the southwest portion 
have small plains from one-half to three miles wide.
Drainage.
Wabash River: The Wabash River receives all of the run off of 
the Vincennes Quadrangle. It enters the area at the extreme north­
east corner of the quadrangle and flows in a general southwesterly 
direction, leaving the region near the southwest border. The 
gradient of the river is low, due to the filling of the channel 
with glacial debris during the Wisconsin stage of glaciation. The 
stream meanders from one side of its flood plain to the other, and 
because of its sluggishness, is only slowly excavating its channel. 
The average discharge of the Wabash River at Vincennes is estimat­
ed at 9,374 cubic feet per second. The drainage basin above Vin­
cennes covers about 13,7000 square miles. Careful measurements in­
dicate that the Wabash River carries annually past Vincennes about
5,000,000 tons of mineral matter. The entire surface of the Wabash 
basin is thus being lowered at an average rate of one inch in______
5.
about 500 years.
Embarras River; The Embarras River enters the quadrangle 
about two miles north of Lawrenceville and flows in an irregularly 
southeast direction to where it discharges into the Wabash River, 
about seven miles southeast of Lawrenceville. Its average gradient 
is about one foot per mile. The discharge at Lawrenceville is 
about 1,800 cubic feet per second. The mineral matter carried in 
solution by the river is about four times the amount of sediment 
carried in suspension. Careful estimates show that the Embarras 
is lowering its drainage area at the rate of about one inch in 
735 years.
The only tributary of the Embarras in this region is Indian 
Creek, which rises about four miles west of Lawrenceville at an 
elevation of about 440 feet, and flows in a general easterly 
direction, discharging into the Embarras about two and one half 
miles south of Lawrenceville at an elevation of about 403 feet.
Its average gradient for the last four miles of its course is 
about three feet per mile.
Raccoon Creek flows through the area in a general southeaster­
ly direction, discharging into the Wabash River about half way 
between St. Francisville and Allendale. The gradient of this stream 
is very low in the lower part of its course, where it flows in a 
rather shallow valley.
Swamps and ponds; East of Lawrenceville, between the Embarras 
and Wabash Rivers, is an extensive marsh from two to four miles 
wide and about ten miles long. This is known as Purgatory Sx^ amp.
In recent years this area has been partially drained by a system
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of drainage ditches. The natural levees along the Wabash River 
also tend to obstruct the drainage. Several oxbows of abandoned 
meanders occur along the Wabash and Embarras River valleys. A 
conspicuous example of such an oxbow occurs along the Wabash 
about three miles north of St. Frahcisville.
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III. STRATIGRAPHY
General Character of the Pre-Pleistocene Rocks.
The rocks exposed in the Vincennes Q\iadrangle are sand­
stones, shales and thin beds of limestone and coal. These rocks 
belong to the upper part of the Pennsylvanian system and are 
usually overlain by unconsolidated glacial till, sand, or allu­
vium of Quaternary age. The character and extent of the lower 
formations is known from the logs of numerous deep wells in the 
area. Since the productive oil horizons occur in the Pennsylvan­
ian and Misaissippian rocks, not many borings have penetrated 
below these formations, and consequently the strata below the 
Mississippian system are not so well known.
The following is a log of a deep well put down on the 
Jenner farm in Section 35 of Dennison township, in Lawrence 
County. The succession of strata penetrated may be considered 
fairly representative of the formations underlying the surface 
in the Vincennes Quadrangle.
Log of deep drilling on the Jenner farm, in Section 35 of 
Dennison township, Lawrence County.
Thickness Depth
Pennsylvanian series.
McLeansboro, Carbondale and Pottsville 
formations.
Sandstone, brown 85 140
Slate, black 10 150
Slate, black and shells 35 175
Limestone, brown 110 385
Red rock 5 390
Slate, black and shells 310 600
Sandstone, light 39 660
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Slate, black 105 765
Sandstone, light 35 790
Slate, black 80 870
Limestone, brovm 5 875
Slate, black 50 935
Sandstone, light (Bridgeport) 30 955
Slate, dark and shells 195 1100
Mississippian series. 
Chester group
Limestone, brovm 100 1350
Slate, dark and shells 10 1360
Slate, black 30 1390
Limestone, brovm 30 1330
Sandstone, light 30 1350
Limestone, brown 30 1370
Slate, black 35 1395
Sandstone, light • 5 1400
Limestone, brown 30 1430
Slate, dark and shells 60 1490
Limestone, brown 15 1505
Slate, black 30 1535
Red rock 13 1547
Slate, black 15 1563
Limestone, brown ' 7 1569
Sandstone, light (Kirkwood) 37 1596
Limestone, brown 34 1630
Slate, black 49 1669
Sand, light (Tracy) 7 1676
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Slate, black 11 1687
Limestone, brown 6 1693
Slate, black 4 1697
Red rock 7 1704
Limestone, brown 6 1710
Slate, black 10 1730
Limestone, brown 10 1730
Slate, dark and shells 30 1750
St. Genevieve formation
Limestone, brown 39 1789
Sandstone, light (McCloskey) 6 1795
Lime s to ne, 1 igh t 44 1839
Limestone, light sandy 18 1857
Meramec and Osage groups
Sandstone, gray 5 1863
Limestone, light 13 1878
Limestone, light sandy 93 1971
Limestone, light 39 3100
Limestone, light sandy 73 3173
Limestone, light 87 3360
Limestone, light sandy 40 3300
Sandstone, light 5 3305
Limestone, light 96 3401
Sandstone, light 11 3413
Limestone, gray 13 3434
Limestone, gray sandy 33 3447
Sandstone, gray 10 3457
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Limestone, white sandy 2 2 3479
Limestone, brown 84 3563
Limestone, light sandy 103 3665
Limestone, gray 2 3667
Limestone, brown hard 363 3930
Kinderhook formation
Shale, dark calcareous 65 3995
Devonian series
Upper Devonian
Shale, black 150 3145
Hamilton and Onondago
Limestone, white 158 3303
Sandstone, light 5 3308
Limestone, gray 40 3348
Sandstone, light 5 3353
Limestone, white 34 3373
Limestone, white sandy 45 3435
Limestone, white 60 3485
Limestone, brown 30 3515
Ordovician System.
In the record of a deep drilling :in Clark County, which
penetrated to a depth of 3017 feet , the lower 817 feet of strata
are thought to belong to the Ordovician system. The lower 377
feet are considered as Prairie du Chein limestone. the succeed-
ing 70 feet as St. Peter sandstone , and the next higher 370
feet are thought to belong to the Trenton formation . Since no
rocks resembling the Richmond strata of Indiaina or the Maquoketa
of Illinois appear at the proper horizon in that record, it is
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thought that no Richmond strata were deposited over the Lasalle 
anticline in this region, and that this arch formed a part of the 
harrier separating the Illinois from the Indiana basin during 
Richmond time.
Silurian System
Where exposed in Indiana and northern Illinois, the Silurian 
strata overlie the Richmond, and consist for the most part of more 
or less completely dolomoitized limestone belonging to the 
Niagaran series. The rocks in the Clark County boring, thought 
to belong to the Silurian, are dolomites, 415 feet thick, lying 
immediately above the Trenton limestone.
Devonian System
In the deep boring on the Jenner farm in the Vincennes 
Quadrangle, the lower 530 feet of strata are thought to belong to 
the Devonian system. The white and gray limestones making up the 
lower 370 feet of Devonian strata belong to the Hamilton and 
Onondaga formation, while the upper 150 feet of black shale con­
tains numerous spores of Sporangites huronense, and is clearly 
of Upper Devonian age.
Mississippian System
The Mississippian system is composed largely of limestone, 
with some shale in the lower part, and interbedded shale and 
sandstone in the upper. This system outcrops axound the southern 
and western borders of the state, and is thickest in the southern 
part. The divisions of the Mississippian system in the Mississippi 
Valley province are as follows:-
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Chester
Birdsville 
Tribune 
Cypre ss
Tennesseean St. Genevieve St. Genevieve
Mississippian Meramec
Waverl yan
Osage
St. Louis 
Spergen
Warsaw
Keokuk
Burlington
Kinderhook Kinderhook
Kinderhook formation; The earliest deposit of the Mississippi­
an system, over the greater part of the upper Mississippi Valley, 
is known as the Kinderhook shale. It is composed of gray shale 
and shaly limestone with a little sandstone, and rests uncon- 
formably on the underlying Upper Devonian shale.
Osage group; The rocks of the Osage group comprise the 
Burlington formation below, and the Keokuk formation above. The 
strata are predominantly limestones with a combined thickness in 
this region of about 700 feet.
Meramec group; The Meramec group is composed in the lower 
part of the Spergen or Salem limestone, which is partially 
oolitic and very fossiliferous, shells of Endothyra baileyi being 
very common. The upper or St. Louis member is a hard, gray or 
blue, cherty limestone, with a thickness of about 300 feet,
St. Genevieve formation: This formation is a soft limestone 
with occasional layers of calcareous shale and some flint or
13.
chert. The contact with the overlying Chester is well defined by 
an erosion unconformity, but the lower portion of the St. Gene­
vieve usually merges gradually into the underlying St. Louie lime­
stone. The St. Genevieve is very persistent over the oil field 
and has a thickness of 75 to 100 feet.
McCloskey sand: The oil producing portion of the St. Gene­
vieve limestone is confined to the upper 30 to 30 feet of the 
formation and is known as the McCloskey sand. The rock in which the 
oil occurs is an oolitic limestone. This is one of the most pro­
lific oil horizons in the state, having a large initial flow and 
a steady yield.
Chester group: The Chester group is characterized by a suc­
cession of limestones interbedded with numerous strata of sandstone 
and variegated shales, the most conspicuous of which are the red 
beds. The upper or Birdsville, and lower or Cypress formations are 
absent in the Vincennes region, but the group is represented by 
the Tribiane formation, which is 350 to 400 feet thick. The top of 
the Tribune here marks the top of the Chester, and is assumed to 
begin with the first limestone underlying the massive Pottsville 
sandstone. The Chester group includes the most productive oil 
formations in the state, and furnishes the greater part of the oil 
output of Illinois.
Tracy sand: The lowest member of the Tribune formation is 
known as the Tracey sand, which is a soft and highly calcareous 
sandstone. It is generally separated from the next overlying sand 
by two limestone and two shale beds, and from the underlying forma­
tion by shale. This sand yields some gas and small amounts of oil.
Kirkwood sand: The Kirkwood sand lies near the middle of the 
Chester group, and is the most widespread oil producing horizon
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in the state. The sandstone is usually overlain by thin limestones 
and much shale. There are two prominent red shales between the 
Kirkwood sand and the uppermost limestone of the Chester group.
The lower red shale often immediately overlies the Kirkwood, and 
serves as a reliable key to this sand. The Kirkwood sand is often 
divided into tvtrc or even three lenses, the upper one being the 
thickest. The lower lenses are separated from the upper by a bed 
of shale.
Gas sand: This is usually the first regular sand encovintered 
in the Mississippian rocks. It is found about 75 feet above the 
Kirkwood sand, and is composed of soft white sand, which produces 
small amoimts of gas,
Pennsylvanian System.
The Pennsylvanian rocks cover an area of about 42,000 square 
miles in the central part of Illinois. The northern limit of this 
system extends eastward in an irregular line from Rock Island to 
a little north and east of Morris, then south to Paxton, and thence 
in a northeasterly direction to Watseka and the state boundary. 
Practically the entire state is covered by the Pennsylvanian rocks 
south of this line, with the exception of the two southermost 
tiers of counties, and a portion of Monroe and Randolph Counties 
along the Mississippi River. The Pennsylvanian rooks are thickest, 
1300 to 1800 feet, in the southern part of the state, and become 
thinner towards the north and west. This system is commonly divided 
into three formations, the Pottsville at the base, the Carbondale 
in the middle, and the McLeansboro at the top. The rocks of this 
system are largely shales, but include much sandstone, ahd stillless 
limestone and coal.
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Pottsville formation: The Pottsville formation is composed 
chiefly of massive sandstones, grading into sandy shales in the 
upper part, and often containing beds of shale, and occasionally 
thin beds of coal. It rests xmconformably on the underlying 
Mississippian rocks and shows much irregularity, due to the uneven 
surface upon which it was deposited, and partly to the influence 
of the LaSalle anticline upon the deposition during the time it 
was laid down. The formation thickens from the anticline westward 
to the border of the quadrangle. The top of the Pottsville is 
assumed to begin with the first massive sandstone beneath the 
important coals, and to extend down to the first prominent lime­
stone .
Buchanan oil sand: This is the lower oil bearing member of 
the Pottsville. The upper portion of the Buchanan sandstone is 
coarse grained, and the lower parts fine grained and soft. Between 
the Buchanan and the Bridgeport sandstones, in the upper part of 
the Pottsville, the rocks are chiefly gray and black,often sandy 
shales with interbedded sandstones.
Bridgeport oil sands: The oil bearing sand of the Bridgeport 
consists usually of three widely distributed lenses. These per­
sistent lenses may be various distances apart or may be united in 
a single bed, or may pinch out and be replaced by shale. The 
Bridgeport formation is a coarse grained brown micaceous sandstone 
in the upper and middle parts, but the basal lenses are usually 
white. There is considerable variation in the depth of these 
sands, due largely to the dip of the strata.
Carbondale formation: The Carbondale formation includes the 
rocks from the top of the Murphysboro coal (No. 3) to the top of
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the Herrin (No. 6) bed. Shale is the dominant material in the for­
mation, with considerable micaceous sandstone in the basal portion. 
There is usually a thin limestone above each one of the coal beds, 
followed by a rather thick bed of dark gray shale, which grades 
upward into a thinner bed of gray micaceous sandstone underlying 
the underclay of the next higher coal. The Murphysboro (No. 3) 
coal appears to be divided, in this region, into two benches 
separated by 10 to 30 feet of shale. Above the upper bench there 
is usually 50 to 70 feet of gray or black sandy shale, followed 
by 13 to 30 feet of gray micaceous sandstone. A few feet of shale 
intervene between this sandstone and a thin coal occuring about 
150 feet below the Herrin (No, 6) coal. This coal is succeeded 
by another bed of dark gray shale, 35 to 40 feet thick, grading 
upward into a gray micaceous sandstone. Above this occurs a few 
feet of underclay below the Springfield (No. 5) coal, which lies 
about 40 to 70 feet below coal No. 6. The Springfield (No, 5) 
coal is followed by a few feet of black shale overlain by a rather 
thin limestone. Above the limestone is 30 to 50 feet of dark shale 
followed by a few feet of sandstone and a thin coal 15 to 35 feet 
below coal No. 6. When this coal is present it is followed by a 
thin limestone above which are several feet of dark gray shale, 
separated from the underclay of the Herrin (No. 6) coal by a few 
feet of gray micaceous sandstone. The line of separation between 
the Carbondale and McLeansboro formation is very difficult to 
determine where coal No. 6 is absent and no limestone containing 
shells of Fusulina is present.
McLeansboro formation; The McLeansboro formation includes all
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the rocks between the top of coal No. 6 and the top of the 
Pennsylvanian system. It consists chiefly of shaly sandstone and 
sandy shales, with some widely separated beds of limestone and 
thin coals. The limestone at the base is the most easily dis­
tinguished member. It is a hard dark limestone marked by numerous 
shells of Fusulina ventricosa and other fossils. The coal beds 
of this formation are too thin and patchy to be of commercial 
value. A red shale often occurs 150 to 200 feet above coal No. 6, 
and a limestone 6 to 12 feet in thickness is rather persistent 
about 350 to 400 feet above the base of the McLee,neboro formation.
Rocks exposed; The following section of Pennsylvanian rocks 
is exposed along the public road going up a hill one mile north 
of Billet, in Section 21 of Dennison Township, beginning with 
No. 1 at the bottom:
Thickness
1. Sandstone, micaceous, in fine and coarse
grains, in layers up to 12 inches thick. 19
2. Sandstone, shaly, micaceous and laminated. 2
3. Limestone, in a single hard layer. 1
4. Till, brown and pebbly. 4
In the third member of the above section, the fossils listed 
below were found: Derbya crassa, Ghonetes vernenilianus, Produc- 
tus losagispinous, Productus pertenuis, Seminula argentea, 
Ambocoelia planiconvexa, Nucula parva, Psendomonotus radialis, 
Allorisma costatum, Phanerotrema grayvillensis, Loxonema sp., 
Meekospira peracuata.
Strata belonging somewhat lower in the McLeansboro formation 
are exposed in the east bank of the Embarras River, near the
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bridge about one east of Lawrenoeville, where the following 
section of strata was niade, beginning with No. 1 below:
Thickness
1. Shale, bluish gray, to water 18
3. Limestone, in a single layer, fossiliferous 1 - 3
3. Shale, black laminated 4
4. Shale, black and gray 38
5. Sandstone, micaceous, in thick and thin layers 9
The strata at this place dip north at am angle of about 35 
degrees. In the fossiliferous limestone (No. 3) of this section, 
the following fossils were collected: Lophophyllum profundum. 
Lingula sp., Chonetes verneuilianus, Productus longispinous, 
Productus pertenus, Pugnax uta, Seminula argentia, Cryptacanthus 
compacta, Ambocoelia planiconvexa, Clinonopisthis radiata var 
laevis, Psendomonotus radialis, Aviculopectin occidentalis, 
Entoluim oviculatum, Luna rotifera, Pleurophorus occidentalis. 
Orthonema conica, Orthoceras rushense. .
Strata belonging a few feet below those described in the 
last section outcrop near the bridge over the Embarras, in the 
north part of Lawrenoeville. The following section is exposed in 
the south bank of the river, starting at the bottom with No. 1:
Thickness
1. Limestone 1 - 3
3. Shale, black fissile 10
3. Limestone, shaly, in two or three bands
separated by shale partings 1 - 3
4. Shale, gray 13
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The shaly limestone contained numerous fossils the most 
common of which are listed below: Lophophyllum profxmd'um,
Zeacrinus acanthaporus, Fistulipora nodulifera, Polypera distincta, 
Acanthocladia fruticosa, Derbya crassa, Productus longispinous, 
Productus sp., Seminula argentia, Spirifer cameratus, Spirifer 
kentuckyensis, Ambocoelia planiconvexa, Astartella vera, 
Bellerophon percarinatus, Petallostum montfortiana, Euphemus 
carbonarius, Phanerotrema grayvillensis, Trepospira sphaernlata, 
Worthenia tabulate, Ivlacrccheilus primigenia, Soleniscus brevis, 
Platycerus parvis, Meekospira nitidula, Meekospira percuata.
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IV. PLEISTOCEM DEPOSITS.
Pre-glacial Rock Surface.
The pre-glacial rock surface, in the area represented hy the 
Vincennes Quadrangle, was much more rugged than the present topo­
graphy would seem to indicate. The very great differences in the 
thickness of the till and loess, in various parts of the region, 
give some idea of the character of the rock surface. The depth 
to the bed rook from the surface, as indicated by the well records, 
varies from 5 to 105 feet. The pre-glacial streams had cut deep 
and wide channels in the rocks, giving a maturely dissected rock 
surface. Hard sandstone cappings are partially responsible for 
the preservation of some of the hills, such as the one on which 
the town of St. Francisville is built. The shales, which are so 
dominant in the Pennsylvanian system, are not so resistant to 
erosion as the sandstones, and thus erosion of the shale formations 
took place rather rapidly after the resistant sandstone cappings 
had been removed.
The Glacial Deposits.
After the withdrawal of the sea in which the youngest Penn­
sylvanian rocks were deposited, and before the ice invasion, the 
land surface of the area was subjected to weathering and erosion. 
During this long interval of time, a mantle of residual soil 
accumulated over the uplands and alluvium was deposited along the 
larger stream valleys. In some places remnants of this old soil 
and alluvium are present beneath the glacial till, as shown in 
the records of the water wells in this region, some of which are 
given below:
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Log of well near the N. W. corner, Sec. 36, Dennison Town­
ship.
4. Clay
3. Sand and fine gravel 
3. Muck, bluish to black 
1. Gravel and sand
Thickness
15
3
3
3
No. 3 of the above log represents a soil horizon below the 
Illinoian till. The gravel and sand (No. 1) below the muck is 
probably either residual material or an alluvial deposit laid 
down by a pre-Illinoian strea-m. The log of another well in the 
northern part of Section 31, Dennison Township, shows a similar 
soil horizon beneath the Illinoian drift. The logs of three wells 
about three miles southwest of St. Franoisville indicate a black 
mucky layer with gravel below and sand above. A log representative 
of these wells is as follows:
Log of well ^ mile south of Sand Barrens School.
Thickness
3. Sand and sandy clay 8
3. Muck, black 3
1. Gravel 4
The other Pleistocene deposits recognized in the Vincennes 
Quadrangle are Illinoian glacial drift, loess, and remnants of 
gravel deposits of Wisconsin age.
The Illinoian drift: The Illinoian drift is present over the 
entire quadrangle, except where removed by recent erosion. While 
the thickness of the drift is very irregular on accoxmt of the 
uneven character of the pre-glacial rock surface upon which it
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was spread, it is greatest over the old pre-glacial stream valleys 
and their tributaries. Such an ancient stream valley was present 
southwest of Lawrenceville, conforming in a general way to the 
present course of Indian Creek. The maximum depth of the drift 
penetrated in the wells of that vicinity is 105 feet. Another 
pre-glacial stream valley having a southeast-northwest direction 
was probably present between St. Francisville and Allendale, where 
well borir^s penetrate 60 to 100 feet of sand and gravel before 
solid rock is reached. About two miles east of Lawrenceville, on 
the flood plain of the Wabash River, approximately 90 feet of 
unconsolidated material were enco\intered in drilling. In all of 
the above wells, the Illinoian drift makes up the greater portion 
of the unconsolidated materials penetrated.
The average depth of the Pleistocene deposits over the more 
maturely dissected uplands and hills is about 30 feet. In some 
instances, as in Sections 37 and 38 of Dennison Township, the 
logs of wells indicate only 6 to 9 feet of till above the Penn­
sylvanian shale.
The Illinoian drift in this quadrangle is a mixture of clay, 
sand, pebbles, and a few small boulders. The color varies from 
dark gray to a light brown, depending on the amount of weathering 
to which it has been subjected. The clay and sand were probably 
derived from local beds of shale and sandstone, but the crystal­
line pebbles of igneous and metamorphic origin were transported 
by glaciers from the northern borders of the United States or from 
Canadian territory.
The loess deposits; The loess deposits in this region are 
not so well developed as in areas farther west and north. When
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present, loess is generally found over the more dissected and 
hilly portions, where it overlies the Illinoian till to a depth 
of 3 to 10 feet. It consists of fine grained unstratified de­
posits, usually of a grayish color, composed of small angular 
particles of quartz, felspar, calcite, and other minerals, probably 
derived from glacial drift. It was transported by winds and de­
posited chiefly on the hills bordering the windward side of the 
valleys, and to a less extent over the lowlands. It is thought 
that the loess in the Mississippi Valley was largely derived from 
the Iowan drift and deposited during or soon after the withdrawal 
of the Iowan ice sheet. A typical section of loess underlain by 
till is given below:
Section of Pleistocene strata along road on the west side 
of Section 2 of Dennison Township.
Thickness
3. Loess, yellowish brown 7
2. Zone of concentrated gravel •§■
1. Till, pebbly and reddish brown 4
Gravel deposits of Wisconsin age: During Wisconsin time, 
while the head waters of both the Embarras and Wabash Rivers ex­
tended northward into the area of Wisconsin glaciation, these 
rivers became so overloaded with glacial debris that they silted 
up their channels to a height represented by the gravel pit about 
seven miles east of Lawrenceville, and also by a terrace about 
15 feet above the present Embarras River. Since the Wisconsin stage 
of glaciation, the rivers have been cutting down their channels.
The gravel and terrace deposits represent areas that the streams 
have not worked over in their readjustment.
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Recent Deposits.
Alluvium; Alluvial deposits, consisting of stratified beds 
of silt, sand and gravel, are present over the flood plains of 
all the larger streams. The streams are not adding much to these 
deposits at the present time due to their gentle gradient, which 
prevents anything except fine silts from being transported.
Dune sand; Hills of wind blown sand, varying considerably in 
siae and arrangement, are present over extensive areas on the 
flood plains and lowlands east of Lawrenceville. The elevation of 
these hills is slight so that they generally appear as gentle 
rises on the level lowland surface. The sand is not being shifted 
to any important extent at the present time, due partly to their 
covering of vegetation in many cases. The source of the sand in 
these dunes is the river flood plains of the Embarras and Wabash 
Rivers.
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V. UNDERGROUND WATER RESOURCES.
Occurrence of Underground Water 
Source of underprround water: The water present in the un­
consolidated materials and rocks below the surface is practically 
all derived from rainfall, and is known as ground water. This 
rain water sinks into the ground until it reaches a level below 
which the soil and rocks are saturated with water. The top of 
this zone of saturation is known as the water level or water table. 
The depth of the water table depends chiefly upon the amount of 
precipitation and the nature of the rock or soil. In this region 
the average annual rainfall is about 40 inches. Under the in­
fluence of gravity, the upper portion of the ground water is con­
tinually moving downward towards the streams at a rate depending 
upon the nature of the rocks or soil, arid if the water supply is 
not replenished by rainfall, the water table becomes lowered, 
often causing many of the shallow wells to go dry. Thus a well 
must penetrate below the level of the water table in dry times 
in order to fxirnish a permanent supply of water. Fine grained, 
closely compacted materials do not afford much pore space for the 
percolation of ground water, but the coarser soils and rocks offer 
very favorable conditions for such circulation. Gravel, sand, and 
sandstone, being in general very porous, permit much easier and 
more rapid circulation than the less porous limestones and shales. 
Capillary action, being greatest in the finer grained materials, 
causes a greater irregularity of the water level in the finer 
grained soils and rocks than in the more porous beds of gravel, 
sand, or sandstone. The average depth to the water table over the 
entire region was about 15 feet in the summer of 1914. In the more
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dissected portions the average depth to the water level was 18 
feet, while over the general prairie level and lowlands it was 
10 to 12 feet.
Water-bearing strata; The water supply in this region is de­
rived from wells in the drift, or from those that penetrate into 
the solid rock. From data taken on 250 wells in this area, it was 
found that 68 percent of the wells are in solid rock and the re­
maining 32 percent are in the drift.
Wells in drift: An abundant supply of water for general use 
is usually obtained at rather shallow depths in beds of sand or 
gravel in the till. North and northwest of Lawrenceville on the 
upland prairie areas, nearly all the wells derive their water at 
depths of 20 to,25 feet from beds of sand or gravel within the 
glacial till. Between Lawrenceville and St. Francisville the wells 
on the upland prairie pass through 15 to 25 feet of till to the 
sand or gravel beds, while those in the area between St. Francis­
ville and the southern portion of the quadrangle derive their 
water supply at shallower depths of 10 to 20 feet. The water 
usually rises rather high in these wells when the overlying till 
is penetrated, and only under extremely dry conditions is the 
water supply insufficient for general use.
Over the flood plains of the Wabash and the Embarras Rivers, 
the wells obtain water from the beds of sand or gravel in the 
alluvial deposits. These wells are usually less than 20 feet, and 
often only 10 or 12 feet in depth.
Wells in rook; Over the more dissected uplands, the glacial 
till is usiially thin and the water supply is obtained from beds 
of sandstone at various depths. Such wells are rather numerous
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west of Lawrenoeville, between St. Francisville and Bridgeport, 
and also east and northwest of Allendale. The depth of these wells 
varies from 60 to 180 feet, the average depth being 118 feet.
Over the greater part of the area there seems to be a rather per~ 
sistent light colored sandstone, which is known to the drillers 
as the water sand. The water from this sand is of good quality 
and the supply is sufficient for general use but not in sufficient 
quantity for the boilers at the power stations in the oil field.
Surface water suptIv ; Lawrenceville obtains its water supply 
from the Embarras River north of the town. The water is purified 
by a filtration system before distribution, and is of very good 
quality.
Kinds of wells (as to construction, etc); Most of the wells 
in the drift asre known as “driven" wells. A pump point is screwed 
to the end of a 3-inch pipe and is driven down into the uncon­
solidated drift until a coarse sand or gravel is reached. The sand 
must be so coarse that it will not clog the pump point. A pitcher 
pump, of the variety often used for cisterns, is attached to the 
pipe at any convenient height. The number of "dug" wells is 
rapidly decreasing, chiefly because of their greater cost as com­
pared with driven or drilled wells, and also because of their un­
sanitary aspects. The third type of well is the drilled well. In 
this type of well, a hole is drilled down to solid rock, and a 
casing is put in and driven firmly into the rock to prevent sur­
face water from seeping in. A smaller bit is then used and the 
drilling continued from the bottom of the casing until a water 
bearing bed is reached. A smaller pipe is put down inside the 
casing to the water bearing bed, and a lift pump used to draw
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the water. Where these wells are very deep a gasoline engine is 
often used for pumping.
Sanitary aspects; The surface water of most of the streams 
in the area of active oil operations is contaminated by oil waste 
and salt water. The dug wells are often very unsanitary, due to 
the surface water that runs into them, and to other foreign matter 
dropping in from the top. Where the driven wells are sunk deep 
enough to keep out surface impurities, the water is usually of 
good quality, although locally it may contain enough iron or or­
ganic matter to render it unfit for use. The quality of water in 
the drilled wells is usually excellent, since all danger of con­
tamination from surface agencies is excluded.
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VI. OIL RESOURCES 
Distribution of Oil in the Area 
The Vincennes Quadrangle includes the southern half of the 
Lawrence County oil field which is the richest oil field in the 
state, having produced more large wells than all the rest of the 
fields combined. This oil field has a northwest-southeast trend 
from Bridgeport, ^ust outside the western border of the quadrangle, 
to a little north of St. Francisville. At Bridgeport, the area of 
active oil operations has a width of about five miles, but the 
field narrows to about two miles near its extreme southern end. A 
distinctive feature of the field is the large number of producing 
sands, which range in depth from 800 to 1900 feet, and include 
strata from the top of the Pottsville formation of the Pennsyl­
vanian series to the top of the St. Louis limestone of the Miss- 
issippian series. The producing formations in this region, in the 
order of their depth, are the Bridgeport, Buchanan, Kirkwood, 
Tracey, and McCloskey sands.
Bridgeport sand: The Bridgeport sand is widely developed 
both north and south of the town of Bridgeport, from which it 
derived its name. The sand is found over the entire field and is 
productive of good pressures of gas and some oil in sections 
3, 3, 34, and 35, Dennison Township. This sand comprises three 
general lenses ajad some smaller ones in several parts of the field. 
The depth of the sands varies from 300 to 1000 feet, with a range 
of 850 to 1000 feet over the most productive portion of the 
Vincennes Quadrangle. The thickness of the lenses varies con­
siderably but in general ranges from 15 to 75 feet.
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Buchanan sand: The Buchanan sand is the next productive sand 
helow the Bridgeport. This sand has "been one of the most prolific 
producers of oil in the Illinois fields but yields only small 
amounts of gas. The type area for this sand lies in sections 15 
and 16 of Lav/rence Township, and sections 31 and 32 of Dennison 
Township. Most of the well records indicate shallow penetration 
into this sand, since the oil zone is underlain by salt water 
which offers danger of drowning the oil if tapped. Data from this 
locality shows a small symmetrical dome in sections 15 and 18 in 
Lawrence Township and section 31 in Dennison. The general structure 
of the Buchanan sand reveals a very irregular surface.
Kirkwood sSnd: The Kirkwood sand is the most widespread sand 
that is productive of oil in the Illinois fields, and has shown 
excellent initial productions and a bteady yield. The most pro­
ductive region includes sections 11, 12, 14, and 15 in Lawrence 
Township, and sections 33, 23, 35, 36, and 36 in Dennison Town­
ship. Over this region the Kirkland sand is about 250 feet below 
the Buchanan and has an average thickness of about 30 feet. It 
lies flat through Lawrence and Dennison Townships, forming a 
broad plateau-like crest of the major fold. In some places, it 
is lenticular and is often divided into two or even three lenses.
Tracey sand; The type localities for this sand occur in 
sections 11 and 14, Lawrence Township, and sections 25 and 36, 
Dennison Township. This sandstone is soft and calcareous, and 
lies in the basal portion of the Tribune formation of the Chester 
group, about 114 feet below the Kirkwood sands. The structure 
of the sand closely resembles that of the overlying Kirkwood. The 
Tracey sand is not very productive of oil, but yields a good
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pressure of gas farther north in Petty Township.
‘ This sand is heat developed in sections 11,
13, 13, 14, 35, and 36 in Lawrence Township. The McClosky sand is 
a soft oolitic limestone known as the St. Genevieve, and belongs 
below the Chester group of the Mississippi system. The average 
interval between this sand and the overlyir^ Tracey sand is 104 
feet. The largest initial productions of any of the producing sands, 
as well as several oil gushers and a few gas wells, came from this 
horizon, but is has not been widely developed because of the great 
expense of drilling. The structure of the sand is similar to that 
of the Kirkwood and Tracey sands.
2jyi§£._oil_fieldst There has been some recent oil development
a few miles west of Allendale, where the oil is found in a small 
dome two to three miles in diameter. The oil sand here is of 
Chester age and corresponds to the Kirkwood sand of the Lawrence 
County field.
Between St. Francisville and Billet, there also has recently 
been some prospecting for oil, but up to the present time most of 
the wells drilled are dry or have only a small production.
Origin of Oil.
The origin of petroleum has been the subject of much specula­
tion among both chemists and geologists, especially since petroleum 
has come into such wide use. The chemist has produced many of the 
component parts of petroleum in the laboratory, yet the theories 
arising from these results fail to meet all the geologic conditions. 
One cause of unoertainity is that oils, unlike coals, do not contain 
visible traces of their original constituents. Most geologists 
have concluded that oil and gas originated from plant and animal
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life buried in the sediments, while others have concluded that 
oil originated from mineral substances derived during the stages 
of cooling of the earth. The problem is thus concerned with two 
general theories, the inorganic and the organic.
The inorganic theory: According to the theory of Mendeljeff, 
the interior of the earth contains metallic iron, as well as 
carbide of iron, such as is found in meteorites. Water percolating 
downward thru the earth* s crust, on reaching the heated interior, 
becomes converted into steam which, reacting with carbide of iron, 
forms hydrocarbons. These are forced to the surface by the ex­
pansive action of the steam. If petroleum were formed in this 
manner, we should expect to find it distributed in the older rocks 
of the earthscrust, but this does not accord with the geologic 
facts.
Becker has called attention to the fact that there are marked 
irregularities of the curves of equal magnetic declination in the 
principal oil regions, and concludes from this fact that there is 
a possibility that the oil was derived from iron carbides. The 
theories derived from chemical reactions may possibly explain the 
origin of some petroleum, but they do not apply to the conditions 
present in the oil fields in general, so readily as the organic 
theories.
The organic theory: The organic theory assumes that oil and 
gas have originated from the decomposition of vegetable or animal 
matter, which was buried in the strata that now yield oil and gas, 
or in adjoining rocks from which the oil and gas have migrated.
It has been shown chemically that when the body of an animal or 
plant is distilled in a closed retort, certain gaseous and
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liquid products are obtained which resemble petroleum and natural 
gas. The same results are obtained by the putrefaction of buried 
organic matter by bacteria, without requiring heat. Shale is thought 
by some geologists, to be the kind of rock in which petroleum 
originated. The shale was deposited in water with marine animals 
and plants, and interbedded with sandstone and limestone. In some 
fields, diatoms embedded in the shale are regarded as the source 
of the oil. The water contained in the stratified shale may have 
aided in the migration of the oil into the sands. Marine ainimal 
life peculiar to limestones is thought by some to be the source 
of oil in sedimentary rooks. Oil found in limestones is known as 
"sour" oil because of its rank odor, which is due to the nitrogen 
and sulphur contained in it. The Tracey and McClosky sands seem 
undoubtedly to have originated from marine animals since the 
petroleum zones are highly calcareous sands and oolitic limestones, 
and the oil contains considerable sulphur. The shale theory is 
more applicable to the oil found in the Pennsylvanian rocks, since 
the sands in which it occurs contain no fossils and are barren 
of organic remains.
Circulation of Oil in Rooks.
General consideration: The circulation of oil is an important 
problem and is at present being investigated by laboratory methods 
by many scientists. The chief factors governing the circulation 
of oil in rocks are capillarity, relation of oil and water, and 
gas pressure.
Capillarity: Capillary action is the physical phenomenon 
consequent upon the attraction or repulsion of liquids along the 
sides of very fine passages. Shales and sandstones are porous
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formations containing infinite numbers of minute spaces or pores 
which may be assumed to promote capillary action under proper 
conditions. In these openings the velocity of the flow depends 
upon the cross section area of the opening, the length of the 
opening, and the viscosity of the liquid. Capillarity was probably 
effective upon the included water of the shales before distilla­
tion of the oil began in them, and may thus have been a factor 
in forcing the water into the adjoining sands. The oil rose to 
the top of the water in the sandstones on account of its lesser 
specific gravity, and this action continued as long as distilla­
tion took place in the shales.
Relation of oil and salt water; It is known that the dis­
tribution of oil is greatly influenced by the pressure of water, 
and there is abundant water in the Illinois oil sands. Since oil 
is lighter than water, it rests upon the surface of the latter, 
and its position in the rocks is thus controlled to a considerable 
extent by the presence and movement of the water.
Gas pressure: Gas pressure is always noticeable when a new 
oil or gas field is opened up, and causes the oil to rise up in 
the casing, often above the mouth of the well. The rapidity with 
which the gas arises depends on the porosity of the reservoir 
below. It is thought from this fact that gas pressure aids in 
promoting the movement of oil through the containing rocks.
Mode of Accumulation of Oil.
The accumulation of oil requires a porous reservoir with 
an impervious cover. Certain types of geologic structure and the 
conditions of water saturation determine to a large extent the 
localities in which the accumulation takes place.
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The •porous reservoir; The accumulation of oil in pools of 
commercial value requires a more porous stratum than the shales 
in which the oil is thought to have originated. Beds of sand 
interlain with the shales usually form suitable reservoirs since 
they are more porous than the shales, although some sandstones 
are very compact and impervious. It is often these impervious and 
compact sands that separate adjoining pools or cause local "dry" 
holes in a productive territory.
The impervious cover; An impervious cover that will hold the 
oil and gas in the porous stratum is an important factor in the 
accumulation of oil. In the Pennsylvanian formations of Illinois, 
there is usually a cover of hard, compact shale over the oil 
sands. The producing sands of the Mississippian series are over- 
lain for the most part by limestones. If the oil pools did not 
have an impervious cover, the lighter portions of the oil would 
volatilize and escape upward, leaving only the heavy asphaltic 
residues.
Structure features of oil -pools; Another essential feature 
for the accumulation of oil is the presence of certain types of 
structures in the rooks. Since the sedimentary strata were deposit­
ed in a practically horizontal position, the anticlines, domes, 
and other structures in which the oil is now found, must have 
been formed by subsequent disturbances after the strata were laid 
down. When these structural features were formed, the water, oil, 
and gas present in the rocks were distributed according to their 
specific gravity. Water being the heaviest sought the synclines. 
Since the oil was lighter than the water, it was forced upward 
above the latter, while the gas, being still lighter rose to
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the highest part of the porous stratum, as in the crest of the 
anticline. Another important type of structure in which oil ac­
cumulates is the terrace or flattened area upon the sides of a 
syncline or anticline. There terraces are common upon the sides 
of the great structural basin in this region. The stratigraphic 
relations of the water, oil, and gas are governed by the same 
laws which control accumulation in anticlines.
F, G. Clapp has classified oil pools according to the geolog­
ical structure in which they occur as follows
1. Where anticlinal and synclinal structures exist.
3. Quaquaversal structures.
3. Along sealed faults.
4. Oil and gas sealed in by asphaltic deposits.
5. Contact of sedimentary and crystalline rocks.
6. In joint cracks of sedimentary rocks.
7. In crystalline rocks.
The oil pools in the Vincennes Quadrangle are included in 
the first type, as may be seen from the contour map of the top 
of the Kirkwood sand, (Page 37)
Water saturation: The presence or absence of water is probably 
the greatest factor governing the concentration of oil in upward 
arched portions of strata. When water is absent the principal 
accumulation of oil will lie near the bottom of the syncline. In 
completely saturated porous rocks, the oil and gas will be con­
centrated at the highest part of the porous stratum, as near the 
crest of the anticlines or domes. In all cases, the oil accumulates 
at the upper limit of the area saturated with water. The above 
relation of water, oil, and gas are well borne out in the Vincennes
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Description of Process of Drilling and Pumping.
After the operator has leased the land and chosen a well 
site, he next hires a contractor to drill the well. The contractor 
then hires a rig-builder to construct a derrick, which is usxially 
made of four strong upright timbers held in place by many ties 
and braces and resting on strong wooden sills. This derrick is 
used as a support for the sheave heel which must be high enough 
to swing the long heavy tools free from the derrick floor. A 
second, pulley is fastened to the top to swing the bailer free. 
Connected with the derrick are principally the bull-wheel and 
shaft on which is wound the cable supporting the drilling bit; 
the walking beam, giving vertical motion to the tools; the band 
wheels, transmitting power from the engine; and sheds to protect 
the engine, bull-wheel and shaft from inclement weather.
The drilling crew consists of two drillers and two tool- 
dressers who work by pairs in shifts or "tours" of twelve hours 
each.
The first process in drilling an oil well is known as 
"spudding" and is used in drilling through the unconsolidated 
surface material to bed rock. A short cable is fastened by a 
shoe to the crank of the band wheel and at the other end to the 
large cable which extends from the bull shaft over the sheave 
pulley to the spudding drill in the well. As the band'wheel turns 
the cable jerks the tools up and down. The bull shaft is clamped 
while the spudding is going on, and when it is released the cable 
and spudding drill are fed downward into the hole. When the 
spudding has been completed, the stem and bit are substituted and 
are connected to the walking beam and temper screw, which lift
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the tools and cable at a rate dependent upon the depth of the 
well and the character of the formations. The cable is clamped 
to the lower end of the screw and the drill is lowered gradually 
by turning a handle on the temper screw. The driller determines 
the rate of lowering of the cable by the feel or tension of the 
mpe, and adjusts the temper screw accordingly. After a screw 
depth (5 to 6 feet) of the drilling is completed the tools are 
withdrawn and a bailer is lowered in the hole. The bailer or sand 
bucket is a long section of hollow tubing with a ball and tongue 
valve at the bottom. The valve opens as the bailer is lowered 
into the rock-mud and water at the bottom of the well, and the 
weight of the liquid closes the valve as the bailer is lifted.
Fnen the bailer touches the ground near the top of the well, the 
valve releases and the liquid and rock powder pour out. It is 
customary to place drive pipe through the drift to bedrock to 
prevent caving in of the soft materials.
Shooting the well; When the oil bearing sand has been tapped, 
and foTind productive, the drilling is continued slowly almost to 
the bottom of the sand or xmtil evidence of saltwater appears.
The driller then notifies the agent of a nitroglycerine company 
to bring the explosive and shoot the well. The nitroglycerine is 
poured into long tin cans holding 10 to 30 quarts and lowered 
to the producing sand by a line with a special releasing device. 
These cans have a percussion cap connected by a wire to an electric 
battery above ground. The explosion opens a large cavity in the 
producing sand stratum and cracks the bed for a wide radius, 
thus allowing the oil and gas to flow to the well. About ten
M i
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seconds after the shooter has discharged the explosive, there is 
a quick jar of the earth, followed by a muffled report. With a 
roar the gas pours forth from the well in a bluish-white streak, 
followed shortly by a column of oil and water. This rises slowly 
to above the top of the derrick where it sprays out in the direction 
of the wind. The column of oil subsides in a short time and the 
flow is turned into emergency tanks.
Cleaning out and tubing the well; After the well has been 
shot, the drillers clean it out and a two-inch tubing, with a 5/8- 
inch sucker rod and cup, is placed in the casing to the sand and 
connected to the pumping machinery.
Tanks: The tanks are usiially low cylinders, built of wooden 
staves and steel bands. They range in capacity from 100 to 1600 
barrels but the usual tank holds 350 b'arrels. When several tanks 
have been built on a lease, sheds are built over them for protection 
from evaporation and to prevent waip ing of the tanks by the suns 
heat.
Loading racks; The oil is generally pximped to the nearest 
railway loading rack and is shipped in tank-cars to the refineries. 
The racks are composed of upright tubing about three inches in 
diameter with swinging ends that will fit into the mouths of the 
tank-cars.
Power and boiler houses; When there are four or five wells 
on a lease it is more economical to build a centrally located 
power house for pumping them. The walls of these buildings are 
constructed of wood or corrugated sheet iron and the floors of 
cement. A gas engine is installed at one end of the building and 
at the other end an oscillating pull wheel, to give a horizontal
-f
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movement to the rods running from it to the different wells, A 
boiler house is built close to the power house for use in an 
emergency and often for steaming the oil.
Pull-rods and pumpine: discs: The pull rods are usually made of 
steel or wire cable. They are supported in a level line to the 
well by posts of various heights, dependii^ on the irregularities 
of the surface. Notches are cut in the tops of the posts to guide 
the cables. Large flat, oscillating pumping discs are often placed 
in the field and connected to the power by large pull-rods which 
move back and forth alternately and turn the disc through an arc 
of about one-fifth of a circle.
Pumping jacks; The standard wooden jack, moxinted on heavy 
wooden sills over the well, is the type largely used in Illinois. 
The movable portions are shaped like a right triangle, pivoted 
at the right angle. The upper acute angle end is fastened to the 
sucker rod and the lower acute angle end to the rod which is 
connected with the pumpir^ disc. The pull rod draws the lower 
acute angle outward and at the same time raises the upper end 
and the sucker rod. The weight of the sucker rod pulls the jack 
back to its normal position.
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